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Atsunobu Haga and MlN Zhang: Preparation of chitin from cuticle of silkworm and 
beetle 

Chitin was isolated from exuvia of silkworm pupae or from cuticle of beetle larvae by 
treatment with 1 N HCI at 100*C for 20 minutes, then with aqueous 1 N NaOH at 80*C for 36 
hours. Of which, the chemical structure was characterized by FT-IR, 18 C CP/MAS NMR, 
,3 C NMR and elemental analysis. The analytical results of IIPLC for the acid-solution 
treated by 1 N HCl showed the present of diphenol [DL-/J-(3,4-dihydroxyphenol) alanine, 
norepinephrine, catechol et al'J, and that is one of primarily component of cuticle of silkworm 
and beetle- (National Institute of Sericuttural and Entomological Science, Ohwashi 1-2 
Tsiikuba, Ibaroki 305-8634) 
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Umtt 2 % acetic acid-cU mm h U JEOL M * 
-400 ^fll^T, "CSSNMR ^il^Uco-^ 
@#'*C NMR CP/MAS X ^ ? h )v « 
ChemaReniticsCMX-300 fcffinT. iUSifco + 

)v-D-?/i'=3y £ ^OffiR (Zhang, M., Hirano S., 
1995) K:t*^^r 0 FT-IR^^ h/^©ffl3ft4± Jasco 
8900 SrJBV^o *fc, tt^ttf's^vi'atf* — 
(Jasco DIP-1000) *fBl>T«I^Ufeo 
t**> p< — ^ - (AND CJy 5000 yibro) =fe 
fllV>, WftftdUj diphenol JS»#T ttjgtf iffiffi * o * ; 

*<&»s^»«k> Lc-io a) . n . 

3. **>«>BItt 

f£300ml IcAtU, S5RjerX*3E«.Lfc«»rF-e, 
100-& 2QfrcDt&m%fT^> «SS*K<fc t>«J^ 

1 N NaOH4B1K-30&-Tnl 
#r Lv> l N NaOH SffifcR»Lfcb^Ufc^ffl 

8(TC-C6 8jrBafflUfc 0 ifcfc, &iSk*tiiz*-7h& 
ih A <b 9 * * a> & <o * * v t> mm 4r2ftt *c» ;?> # 

lNHCIT-jafflU/ciBSKftHPLCT, 
FT-IR, -1 *C CP/MAS NMR -MMfrLA:. 

g K 35%NaOH &&'200 ml T, 4 °CT 3 W 

I U * 9 NaOH O&Gfett 40% K: 
**£TNaOII fc^UfcoWL****, 



^r^*3EWUfcW*T^t 110-C-r4^f 3 p t JiV-fi«ZHr 
8HZmm%&, (3000x^20min) T^fi 

0ttm***,±!oxii ph io -kb?* i n 

•NaOH****TU *W>*itS$&it, tfH* 
ffofeo FT-IR, ,3 CNMK, 5c*»*rT£<ZMr 

5. *^>co^j&fl5jc#» 

»U 125-Ky^i*a3»bte»*«)*^>0.3g 
6 N HO ffiWt 50 ml M»H0bT, lKPCOttlST 
: 2<U#|»I3«Ufc. rafcHSf^rKebfctt. «£E 
iftlBLfco D-giucosamihe-HQ SrJK^ Lfc 

'H NMR, "C NMR 
T P'gluco3aminc-HCl cOft^^Sjt *^*f L fc« 

flgS t *»fc^Jbixrt^„ Jffi^ Kramer $<D 

diphenol * 1 1 ^ntv^ (K. J. 

Kramer, et al. 1984K U^U, &&co?-r?z?& 

/B.V>T, lNHCl^diphcnolig^aai.U IN 
NaORT^^^«^JR-Dl»v^«, S5i*i«C?)^ 
f:V*WlB!filfco ^ >^^WIfc*K:*Bt»fc.1 N 
NaOH UV QftlRtt, JttT»€-«l3iBUfc»*© 

«y (Judith H. Wilus, 1987), -^WSgWi^ 

. IN HCl Ttt£Bl>fcSE«tt.HPLC <0»«rK: *t 0 
catechol, norepinephrine, DL~ifr-(3,4-Di-hydrox- 
yphcriyl) a -alanine £r £<D diphenol ^ 

:i;^?fca ^S9^cOSe«, 

*v/*^Sf, diphenoliS, 
rv^ C t^*>ofco Tabic 1 KIjS^J: ?«r f SCO 
MittjS^tJj k: IS ^ V/< 9 62—67%, diphenol S 
^15-20%, flBjSf 3Wf 1 ~ 2 %, ^^^^15— 18X» 
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Table .1 Compositions of Insect Cuticle 



Exuvia of silkworm pupae 



Cuticle of beetle larvae 



Compositions 


Protein Chi tin Diphenol Lipid 


Protein Chi tin Diphenol Lipid 


IN NaOH 80'C 36h 


62-67% 


40-50% 


IN HO R.T 20h 


5% 


15% 


IN HCI 100*C 20min 


15% 


20-25% 


QiarMeOH(2:iV/V) 


1% 


5% 




15-18% 


20-30% 



40—50%, diphenol m& 20—25%. SIS? 
^, ^ n o A 5: iff ffiMt ^^HJ t § 

3S?TUfc*:*S>, * i„ 

1 N HC1 -Cttttl UfcWtft* HPLC ##?Lfcf£*, 
7g.*Lfc/£0tt5;O9#&K catechol, 5.47 
norepinephrine, 8 . 95 # t& fcr DL->3- (3 , 4-Dihy- 
droxyphenyl) ^-alanine, 20.14 3HfeK 3-(3,4-dihy. 
droxylphenyl)-2-methyI-L-a!anmea$tfi^"f 5 £ 
fcfcttegL*: (Fig. Do £ fc, Iftzfc^TDL-/? 
-(3.4-dihydroxyphenyl)ar-alanine tfj T 0, 
norepinephrine I* HCI Tte* <^ t »£tiT S * ^ Z 
&#£0??-??K:ii. cate- 
chol, norepinephrine g *vt v> 
So lNHCl-TSS^T20^R5J«La^-5fcW 

5 %, 15%CD diphenol Si*sJ*ffi $ ixfco— 100°C, 
20^T^ST^c:SoATiJW^S, *^hA^A©^ 
^ ^ 5> IE * ix^tt 15%, . 20-25% O diphenol 

tfiSix, fflijgs-^ftt^^ftKr^^r, di- 
phenol m<Dm&SL0&tt:Z £ t&m&'VZ S 

fc.iNHcit io<rc, i e#raiu jzAQ^.-r ztfrtc © 



FT-IR X ^ h [y rtex (KBr)cm-' : 
3444(OH), 2932(COCH a ), 289l(CH), 
1659-1625(C=0 of Af-acetyl), 1559(NH of N 
-acetyl) ], IS C CP/MAS NMR h/L-K* K> fg 

m\^ti*i'i'<Dib¥-m&*W%i»Kl,-rz tf Fig.2<£> 




Fig. 1 HPLC patterns for the acid-solution 
of cuticle of silkworm pupae (A) and beetle 
(B) treated by IN HQ at I00°C, 20 min. 
Condition: Column: ODP-50 6D Mobile 
phase: 0-1 M phosphate buffer (pH 4.5) Tenv 
perature: 40*C Flow rete; 0.5 ml/min Detec- 
tor: UV (254 nm) Peaks of A : 1, catechol; 2, 
norepinephrine; 3. DL-£-{3 r 4-dihydroxyl< 
phenyDor-ralanine; 4.3-(3.4 dihydroxylphenyl) 
-2-methyl-L-alanine, Peaks of B: 1, catechol; 
2, norepinephrine; 3.3 -(3,4 -dihydroxylphenyl) 
-2-methyl-L-alanine. 
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Fig. 2 "C CP/MAS NMR spectra for the 
chitin from cxuvia of silkworm pupae (A) and 
exuvia of silkworm pupae (B). * indicates a 
side band 

^*TJ:-5^, ^-f-^<0^^i-iV\t 173.5 (C=0), 
104.4 (CI), 83.4 (C4), 75.9 (C 5) , 73.6 (C3), 
61.1 (C6), 55.4 (C2), 23.0 (CH 3 ) ppm Ki^ix 

-endJS tn^^ ^ t-j&d^ * =$- >o » c 

CP/MAS NMR Y j-frt. Fig. 2 <D 

kf&W& ffl 3 ppm (ZHANC, M. ( HiranoS., 

1995) ^7hnaw^^o 



2 . * HtXDWm 

it\ty 40%NaOH©jKK 110-CT4^r*3ff^A:* (3 
JKLfc* Y*r>(0»C NMR( 2% acetic acid 
-cO h'W* (Fig. 3), 103.9, 100.4 (CD, 

81.3, 79.5(C4), 77.4<C5), 72.8(C 3), 62.8<C 6), 
58.5 (C2) ppm ^-en-P^WSiUrv^ 0 *fy<D 

C/N Jt K <fc 0 U fc (Calc.for f CoH^CXN 
(C 2 H»O)o. ss <H) o ., i -0.24 H,03n C:44.95 : H* 
6.72 ; NI7.60. Found : C:44.72 : H!7.12 ; N: 
7.53Jo fttm^t:* hV>G>mftm* [«] 2 * 0 -22- 
(0.2, 2% acetic acid) T% SSfite * 327^123^, 
2 % acetic acid) Tfc S 0 FT-IR h /Hi Mnnx 

(KBr)cm-* : 3446 (OH), 2883 (CH), 1602^NH 3 ) 

*&ffi £ fr^tzo 6NIICl*/S ^ T5S:£K D 
-glucosamine- HC1 Kl * * £ "C #ifl*#^fS « a 
earns, 33 om momwu&Wi^t 20 HSFp'JSrlgL 

fco & £t U T L tz D-glucqsamine 

-HC1 <0 13 C NMR(DaO) h /l^Tfr*, 95.4, 

91.8 (CI), 78.8, 74.3<C5), 74.7, 72.3 <C 3), 
72.4, 72.3(C4), 63.1, 63.0<C 6), -59.4, 57.0<C2) 
ppm K*n?tlfc^<D £--?&mtlX*sO, 

X/ AT-7* f^-D-^3t ^ >C0 l »C S^^/KZ) 
fiT/JSc:— SrT£ {ZHANG, M. f Hirano S„ 1995) o 
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Fig. 3 "C NMR spectrum of chitosan from 
cxuvia of silkworm pupae in 2% CD 4 COOD. 
Sodium 2 r 2-dimcihyI-2-silapentane 5-sul- 
fonatc (DSS) was used as chemical shift refer- 
ence, *indicates DSS. 



ItOiKKSti?^ h&th&wmr viz 1 N 
HOiDn^ 10Q 9 C~C20&mWM.Zl,X> diphenol 
Ufcffe, INNaOH fcifl*- 8(TC, 36tf?fS 

>&&1t 0 SfcK40%NaOH®}g*-C, 110-C, 4 

& ,8 C FT-NMR, ia C CP/MAS NMR A^i/ h As 
FT-IR X ^ ^ h TcSRSrflrK: i;9^^^M^^ 0 
HPLC, UV, ,J C CP/MAS NMR <Dfttirt&3 
RSif^? 5> <D±/£*J t norepine- 
phrine, DL-£-(3,4-dihydroxyphenyl) <r -alanine 
fcT <D diphenol ST* £<Ss2 L*r 0 
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& w£ K i* 9 > /< ? ft & 62—67%, diphenol m & 
15—20%, 1 — 2 %, * If' V** 15—18%^ £ 

1XTXD> *y h 9 viztt? 

40— 50%, diphenol 20—25%, m?Z& 5 %, * 

20—30%*^ jtLr^etk^wewa 
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